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PREVIEWING A FRAMED IMAGE PRIN T 

TECHNICAL FIELD 

This application relates to a method and system of previewing a framed image print, 
for example, by displaying a perspective frame preview image on a global computer network. 

BACKGROUND 

One conventional way to display image prints (e.g., photographs) is to mount the 
image print in a frame. A wide variety of frames are available, differing, for example, in 
size, style, construction material, and shape. Typically, a customer will select a particular 
frame in which to mount an image print based, at least in part, on how the image print would 
look mounted in the selected frame. 

For example, a customer can take a picture using a conventional film-based camera 
and then bring the exposed film to a photo finishing laboratory to have the laboratory 
develop the exposed film and generate an image print (which is typically referred to as a 
"photograph" in the film-based photography context). The photograph is then returned to the 
customer, who can then physically take the photograph to a frame shop (that is, to a "brick- 
and-mortar" frame shop) in order to select a frame in which to mount the photograph. In 
selecting the frame, the customer can physically place the photograph in or near a given 
frame in order to get an idea of how the photograph would look mounted in that particular 
frame. In this way, the customer can relatively quickly determine how the photograph would 
look mounted in various frames. 

When a customer wishes to have a high-quality image print generated from a digital 
image file (for example, one captured using a digital camera), the customer need not 
physically take the digital image file to a photo-finishing laboratory and instead can 
electronically transmit the digital image file to an "online" photo-finishing laboratory using a 
computer network such as the Internet. For example, the customer can execute an Internet 
browser program (referred to here as a "browser") such as NETSCAPE NAVIGATOR(R) 
(which is commercially available from Netscape Communications Corporation of Mountain 
View, California, USA), direct the browser to a web site associated with the online photo- 
finishing laboratory, and upload the digital image file to the server hosting the web site. The 
online photo-finishing laboratory can then take the digital image file from the web server and 

1 



produce a high-quality image print from the digital image file in a conventional manner. The 
online photo-finishing laboratory then typically sends the high-quality image print to the 
customer (or another person designated by the customer such as a relative or friend) using a 
delivery service such as the UNITED STATES POSTAL SERVICE or FEDERAL 
5 EXPRESS(R). 

Some online print laboratories also allow a customer to select and purchase frames 
via their web sites. However, the customer typically cannot physically place an image print 
in or near various frames in order to visualize how an image print will look in various frames, 
as can be done in a traditional brick-and-mortar frame shop. One conventional approach to 
1 o helping the customer visualize how an image print will look in a given frame is to create, and 
display for the customer, a frame preview image in which an electronic copy of the 
customer's image (referred to here as a "picture image") is pasted into a two-dimensional 
Q picture of a given frame (referred to here as a "frame image"). FIG. 1 illustrates one example 

;;::[ of such a conventional frame preview image 100. The customer's image 102 is pasted into 

uli5 the portion 104 of the frame image 106 corresponding to the part of the frame where an 

image print would be mounted (referred to here as the "picture area"). Such a conventional 
;fl approach is implemented by EFRAMES.COM(TM), an online print laboratory and frame 

retailer located on the Internet at www.eframes.com. As shown in FIG. 1, a frame preview 
]Z image generated according to such a conventional approach typically only shows a head-on 
O 2 o (that is, non-perspective) view of the framed image print itself. 

O SUMMARY 

Implementations may include various combinations of the following features. 
In one aspect, the invention provides a method of generating a frame prototype image 
showing a picture image framed within a frame. The method includes providing a frame 
25 image showing the frame in a perspective view. The frame image has a picture portion 

corresponding to the portion of the frame used to view a picture mounted in the frame. The 
method includes mapping the picture image to the picture portion of the frame image in order 
to generate the frame prototype image. 

Aspects of the invention can include one or more of the following features. The 
30 method can include identifying a picture portion of the frame image. Identifying the picture 
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portion of the frame image can include providing a mat identifying the picture portion of the 
frame image. The mat can include a plurality of pixels, each pixel having a pixel value. 
Identifying the picture portion of the frame image can include setting each pixel in the mat 
that corresponds to the picture portion of the frame image to a first pixel value. Identifying 
the picture portion of the frame image can include identifying the outer perimeter of the 
picture portion of the frame image. The picture portion of the frame image can have a 
quadrilateral shape and identifying the picture portion of the frame image can include 
identifying the four corners of the picture portion. The method can include displaying the 
frame prototype image. 

Mapping the picture image to the picture portion of the frame image can include 
texture mapping the picture image to the picture portion of the frame image. Mapping the 
picture image to the picture portion of the frame image can include mapping the picture 
image to the picture portion of the frame image using the illumination of the picture portion 
of the frame image. The frame image can be captured using a digital camera. 

In another aspect, the invention provides a computer program product tangibly 
embodied in a computer-readable medium, for generating a frame prototype image showing a 
picture image framed within a frame. The computer program includes instructions operable 
to cause a computer to receive the picture image, store a frame image showing the frame in a 
perspective view and a mat identifying the picture portion of the frame image and map the 
picture image to the picture portion of the frame image in order to generate the frame 
prototype image. 

The computer program can further include instruction operable to cause the computer 
to generate the map by identifying the picture portion of the frame image and to identify the 
picture portion of the frame image by identifying the outer perimeter of the picture portion of 
the frame image. 

In another aspect, the invention provides a system for generating a frame prototype 
image showing a picture image framed within a frame. The system includes a client 
computer in communication with a computer network, and a server, in communication with a 
computer network, having server software embodied in a computer-readable medium. The 
server software includes instructions operable to cause the server to receive the picture image 
from the client computer, store a frame image showing the frame in a perspective view and a 



mat identifying the picture portion of the frame image and map the picture image to the 
picture portion of the frame image in order to generate the frame prototype image wherein 
the client computer includes client software embodied in a computer-readable medium. The 
client software includes instructions operable to cause the client computer to upload the 
picture image to the server. 

In another aspect, the invention provides a method of generating a visual 
representation of an image based product. The method includes providing an image to be 
included in the image based product and providing a perspective image showing the image 
based product in a perspective view. The perspective image has a picture portion 
corresponding to the portion of the image based product used to view a picture mounted on 
the image based product. The method includes mapping the image to the picture portion of 
the perspective image in order to generate the perspective prototype image. 

Aspects of the invention can include one or more of the following features. 
The image based product can be a framed picture, a photocard or photo greeting card. The 
method can include displaying the perspective image in an environment that provides a 
context for viewing the image based product. 

One or more of the following advantages may be provided. The systems and methods 
described herein provide a more realistic presentation of an image based product. The image 
based product can be an image in a frame. Other image based products such as photocards, 
greeting cards, t-shirts, mugs, and other novelty items can also be displayed using a 
perspective view that enhances the appeal of the product. The user's view can be enhanced 
by lighting and other effects and displayed in an environment to help simulate the appearance 
of the image based product in various settings. 

The details of one or more embodiments of the invention are set forth in the accompa- 
nying drawings and the description below. Other features, objects, and advantages of the 
invention will be apparent from the description and drawings, and from the claims. 

DESCRIPTION OF DRAWINGS 

FIG. 1 is an example of a non-perspective frame preview image. 
FIG. 2 is a flow diagram of a process of generating a perspective frame preview 
image showing what a selected picture image would look like mounted in a selected frame. 



FIG. 3A-3D show examples of a perspective frame image, mat, print image, and 
perspective frame preview image, respectively. 

FIG. 4 is a flow diagram of a process of texture mapping a print image onto the 
picture area of a perspective frame image. 

FIG. 5 is a block diagram of system that can be used to generate perspective frame 
preview images. 

FIG. 6 is flow diagram of a process of providing a perspective frame preview image 
over a computer network such as the Internet. 

FIG. 7A-7C are example screens displayed during the process shown in FIG. 6. 

FIG. 8 is a block diagram of a computer system. 

Like reference symbols in the various drawings indicate like elements. 

DETAILED DESCRIPTION 

FIG. 2 is a flow diagram of a process 200 of generating a perspective frame preview 
image showing what a selected picture image would look like mounted in a selected frame. 
The process 200 includes providing a perspective frame image showing the frame in a 
perspective view (block 202). A "perspective frame image" is an image that shows an in- 
perspective view of a frame. In other words, the frame in such a perspective frame image is 
not shown in a head-on view. For example, a frame can be arranged in a typical scene in 
which the frame might be displayed (e.g., on a table) and then a digital camera can be used to 
capture a perspective image of the frame as it appears in the scene. Also, a white piece of 
paper (or other suitable material) can be mounted in the frame where an image print would be 
displayed. As a result, the perspective frame image will include a white region located where 
an image print would be visible in the frame (also referred to here as the "picture area"). An 
example of such a perspective frame image 300 having a picture area 302 is shown in FIG. 
3A. 

The process 200 also includes generating a mat from the perspective frame image 
(block 204). The mat is an image that has a corresponding pixel for each pixel in the 
perspective frame image. In one implementation, each pixel in the mat has one of two 
values-one value (e.g., a value representing the color white) indicates that the corresponding 
pixel in the perspective frame image is included in the picture area and the other value (e.g., a 



value representing the color black) indicates that the corresponding pixel in the perspective 
frame image is outside of the picture area. For example, the mat can be generated manually 
using image-processing software such as ADOBE PHOTOSHOP(R) or the GNU IMAGE 
MANIPULATION PROGRAM ("the GIMP"). A user can identify the outer boundary of the 
picture area by inspecting the perspective frame image in order to locate the outer boundary 
of the white region. For example, if the picture area is a quadrilateral, a user can locate the 
four corners of the white region, which can be used by the image-processing software to 
define the picture area. Then, the user can cause the image-processing software to assign the 
value associated with the color white to those pixels in the mat that correspond to pixels in 
the picture area. Also, the user can cause the image-processing software to assign the value 
associated with the color black to those pixels in the mat that correspond to pixels outside of 
the picture area. An example of such a mat 302 is shown in FIG. 3B. 

Then, a print image is texture mapped onto the picture area of the perspective frame 
image (block 206). This creates a perspective frame preview image that shows how the print 
image will look mounted in the selected frame. In general, texture mapping lays an image 
(the "texture") onto an object in a scene. When mapping the image onto the object, the color 
of the object at each pixel is modified by a corresponding color from the image. In this case, 
the picture image is the "texture" and the picture area is the "object" onto which the texture is 
mapped. An example of a print image 306 is shown in FIG. 3C, and an example of a 
perspective frame preview image 308 showing how the print image 306 will look mounted in 
the frame shown in the perspective frame image 300 is shown in FIG. 3D. 

FIG. 4 is flow diagram of a process 400 of texture mapping a picture image onto the 
picture area of a perspective frame image. First, picture image coordinates are assigned to 
each of the vertices of the picture area (block 402). The vertices of the picture area can be 
identified using the mat. For example, coordinates associated with each of the four corners 
of the picture image can be assigned to respective corners of the picture area. These 
coordinates index the picture image. Next, the coordinates are interpolated across the 
polygon to determine, at each of the picture area's pixels, a texture value (block 404). This 
texture value is then multiplied by the original value of that pixel (block 406). In this way, 
the illumination of the white piece of paper used in the perspective frame image is used to 
illuminate the texture-mapped picture image in the final frame preview image. This tends to 
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cause the resulting frame preview image to look more realistic. For example, reflections 
caused by glass that typically covers a framed image print tend to reduce the contrast of the 
image print when viewed through the glass. Multiplying the texture value by the original 
value of the pixel reduces the contrast of the texture-mapped picture image in a manner that 
5 reproduces this effect. 

One implementation of a system 500 for generating perspective frame preview 
images is shown in FIG. 5. System 500 includes a server 502 that is connected to one or 
more client computers 504 by a network 506 such as the Internet. The client computers 504 
can be connected to a digital camera 508 so that a user can upload captured digital images 

10 from the digital camera 508 to the client computer 504. Alternatively, or in addition, the 
client computer 504 can execute image processing software such as ADOBE 
PHOTOSHOP® or the GNU IMAGE MANIPULATION PROGRAM ("the GIMP") in order 
to create and/or edit digital images. The client computer 504 includes a storage medium 510 
such as a hard disk for storing the digital images. The client computer 504 can be 

H5 implemented using a variety of hardware and software. For example, the client computer 
504 can be a general-purpose device such as a personal computer, portable computer, or 
portable digital assistant ("PDA") or as a special-purpose device such as a point-of-sale kiosk 
having an embedded computer. 

The client computer 504 is connected to the network 506, for example, using a 

; 2 o modem or network interface card. The system 500 can be implemented as a browser-based 
system in accordance with the standard protocols for communicating over the Word Wide 
Web. In such an implementation, a user of the client computer 504 can execute a browser to 
connect to and interact with the server 502. The server 502 includes a web front end 512 that 
manages the communications with the client computer 504. The user of the client computer 

25 504 can upload digital images (that is, print images) to the server 502. The web front end 
512 receives the uploaded digital images and stores them in a print image database 514. 

The server 502 also includes a perspective frame image database 516 and a mat 
database 518 for storing, respectively, perspective frame images and associated mats. 
Several different perspective frame images and associated mats can be prepared and stored in 

30 the perspective frame image database 516 and the mat database 5 1 8 so that a user of the 
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client computer can generate one or more perspective frame preview images with one or 
more selected print images. 

After viewing one or more perspective frame preview images, the user of the client 
computer 504 can order a selected image print mounted in a selected frame. The server 502 
5 includes, or is connected to, a print lab 520. The print lab 520 receives the user's selection of 
a print image and generates an image print from the selected print image. The print lab 520 
can include appropriate facilities for mounting the image print in the selected frame. In 
addition, the print lab 520 can generate other image-based products. For example, the print 
lab 516 can print or otherwise embody the selected images in other items such as clothing, 
10 buttons, mugs, cards, invitations, and calendars. The items generated by the print lab 520 can 
be shipped to the user using a conventional shipping service such as the UNITED STATES 
POSTAL SERVICE or FEDERAL EXPRESS®. Commonly assigned co-pending United 
a States Patent Applications Nos. 09/428,871 (entitled "MULTI-TIERED IMAGE 

;J DATABASE" and filed October 27, 1999), 09/436,704 (entitled "DISTRIBUTING IMAGES 

il 15 TO MULTIPLE RECIPIENTS" and filed November 9, 1999), and 09/450,075 (entitled 
J "PRINTING IMAGES IN AN OPTIMIZED MANNER" and filed November 29, 1999), all 

of which are incorporated herein by reference, disclose various approaches to implementing a 
system 500 for generating image-based products from digital images, 
jl FIG. 6 is flow diagram of a process 600 of providing a perspective frame preview 

□20 image over a computer network such as the Internet. The process 600 includes receiving a 
n print image selection (block 602). The print image selection can be received, for example, 
over the Internet. The user can upload one or more print images to the server 502 (where 
they are stored in the print image database 5 14) and select a print image from those print 
images stored in the print image database 514. For example, web front end 512 can generate 
25 and transmit to the browser a web page 700 (shown in FIG. 7A) that includes thumbnail 
images 702 of one or more print images stored in the print image database 514 (e.g., print 
images the user has previously uploaded to the server 502). In one embodiment, the user can 
select one of the print images by clicking on the thumbnail image 702 associated with the 
selected print image. 

30 The process 600 also includes receiving a frame selection (block 604). For example, 

the web front end 512 can supply to the browser a web page 704 (shown in FIG. 7B) 
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including thumbnail images 706 of one or more frames from which the user can chose. In 
one embodiment, the user selects a frame by clicking on the thumbnail image 706 associated 
with the selected frame. 

Process 600 also includes generating a perspective frame preview image in which the 
selected print image is shown mounted in the selected frame (block 606 shown in FIG. 6). 
The print image can be retrieved from the print image database 514, the perspective frame 
image for the selected frame can be retrieved from the perspective frame image database 516, 
and the mat associated with the selected frame can be retrieved from the mat database 518. 
Then, the perspective frame preview image can be generated, for example, in accordance 
with the process 200 shown in FIG. 2. 

Process 600 also includes displaying the perspective frame preview image (block 608 
shown in FIG. 6). For example, the web front end 512 can generate a web page including the 
perspective frame preview image and transmit it to the browser executing on the client 
computer 504. The browser then displays the perspective frame preview image for the user. 
An example of a web page 708 including a perspective frame preview image 710 is shown in 
FIG. 7C. 

Then, an order for a framed image print can be received (block 610). For example, 
the framed image print can be produced by the print lab 520. The print lab 520 can receive 
the user ! s selection of an print image and frame, generate an image print from the selected 
print image, and mount the print image in the selected frame. Then the framed image print 
can be shipped to the user (block 612). 

The invention can be implemented in digital electronic circuitry, or in computer 
hardware, firmware, software, or in combinations of them. Apparatus of the invention can be 
implemented in a computer program product tangibly embodied in a machine-readable 
storage device for execution by a programmable processor; and method steps of the invention 
can be performed by a programmable processor executing a program of instructions to 
perform functions of the invention by operating on input data and generating output. The 
invention can be implemented advantageously in one or more computer programs that are 
executable on a programmable system including at least one programmable processor 
coupled to receive data and instructions from, and to transmit data and instructions to, a data 
storage system, at least one input device, and at least one output device. Each computer 
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program can be implemented in a high-level procedural or object-oriented programming 
language, or in assembly or machine language if desired; and in any case, the language can 
be a compiled or interpreted language. Suitable processors include, byway of example, both 
general and special purpose microprocessors. Generally, a processor will receive instructions 
5 and data from a read-only memory and/or a random access memory. Generally, a computer 
will include one or more mass storage devices for storing data files; such devices include 
magnetic disks, such as internal hard disks and removable disks; magneto-optical disks; and 
optical disks. Storage devices suitable for tangibly embodying computer program 
instructions and data include all forms of non- volatile memory, including by way of example 
1 o semiconductor memory devices, such as EPROM, EEPROM, and flash memory devices; 

magnetic disks such as internal hard disks and removable disks; magneto-optical disks; and 
CD-ROM disks. Any of the foregoing can be supplemented by, or incorporated in, ASICs 
: (application-specific integrated circuits). 

'4* To provide for interaction with a user, the invention can be implemented on a 

^i 15 computer system having a display device such as a monitor or LCD screen for displaying 
*£: information to the user and a keyboard and a pointing device such as a mouse or a trackball 

=.y by which the user can provide input to the computer system. The computer system can be 

" programmed to provide a graphical user interface through which computer programs interact 

with users. 

Q2Q An example of one such type of computer is shown in FIG. 8, which shows a block 

%l diagram of a computer system 800 suitable for implementing or performing the apparatus or 

O methods of the invention. The computer system 800 illustrated in FIG. 8 represents a typical 

hardware setup for executing software that allows a user to perform tasks such as 
communicating with other computer users, accessing various computer resources, and 
25 viewing, creating, or otherwise manipulating electronic content ~ that is, any combination of 
text, images, movies, music or other sounds, animations, 3D virtual worlds, and links to other 
objects. The system includes various input/output (I/O) devices (mouse 803, keyboard 805, 
and display 807) and a general purpose computer 802 having a central processor unit (CPU) 
821, an I/O unit 817 and a memory 809 that stores data and various programs such as an 
30 operating system 81 1, and one or more application programs 813. The computer system 800 
also typically includes some sort of communications card or device 823 (e.g., a modem or 
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network adapter) for exchanging data with a network 827 via a communications link 825 
(e.g., a telephone line). 

A number of implementations of the invention have been described. Nevertheless, it 
will be understood that various modifications may be made without departing from the spirit 
and scope of the invention. 

While the discussion above has focused on the presentation of images in frames, the 
techniques disclosed are equally well suited for other image based products. For example, a 
photocard is another example of an image based product that can be presented in accordance 
with the teachings above. Rather than a non-perspective view of the front of the photocard, a 
perspective view that shows the photocard in a particular environment can be presented. In 
addition, the photocard can be illuminated using a natural lighting effect to provide a realistic 
presentation for the viewer. Other image based products can be presented in similar ways 
including image based greeting cards, mugs, shirts (t-shirts, golf shirts and the like) and other 
novelty items. Image based greeting cards can be shown in a perspective view that allows 
the user to read both the message on the card as well as view the front image. Alternatively, 
only a portion of the internal greeting may be visible. A shirt can be placed on a mannequin 
to simulate appearance of the product on a person. 

The operations of the processes and methods described here can be performed in a 
different order and still achieve desirable results. Also, the processes, methods, and systems 
described here can be used to change a variety of product attributes. Accordingly, other 
implementations are within the scope of the following claims. 
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WHAT IS CLAIMED IS: 



>j 1 . A method of generating a frame prototype image showing a picture image 

2 framed within a frame, the method comprising: 

3 providing a frame image showing the frame in a perspective view, the frame image 

4 having a picture portion corresponding to the portion of the frame used to view a picture 

5 mounted in the frame; and 

6 mapping the picture image to the picture portion of the frame image in order to 

7 generate the frame prototype image. 

1 2. The method of claim 1, further comprising identifying a picture portion of the 

2 frame image. 

1 3. The method of claim 2, wherein identifying the picture portion of the frame 

2 image includes providing a mat identifying the picture portion of the frame image. 

1 4. The method of claim 3, wherein the mat includes a plurality of pixels, each 

2 pixel having a pixel value. 

1 5 . The method of claim 4, wherein identifying the picture portion of the frame 

2 image includes setting each pixel in the mat that corresponds to the picture portion of the 

3 frame image to a first pixel value. 

>l 6. The method of claim 2, wherein identifying the picture portion of the frame 

2 image includes identifying the outer perimeter of the picture portion of the frame image. 

1 7. The method of claim 1 , wherein the picture portion of the frame image has a 

2 quadrilateral shape and the method further includes identifying the picture portion of the 

3 frame image including identifying the four corners of the picture portion. 

1 8. The method of claim 1, further comprising displaying the frame prototype 

2 image. 

1 9. The method of claim 1 , wherein mapping the picture image to the picture 

2 portion of the frame image includes texture mapping the picture image to the picture portion 

3 of the frame image. 

1 10. The method of claim 1 , wherein the mapping the picture image to the picture 

2 portion of the frame image includes mapping the picture image to the picture portion of the 

3 frame image using the illumination of the picture portion of the frame image. 
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1 11. The method of claim 1 , wherein the frame image is captured using a digital 

2 camera. 

! 1 2. A computer program product tangibly embodied in a computer-readable 

2 medium, for generating a frame prototype image showing a picture image framed within a 

3 frame, comprising instructions operable to cause a computer to: 

4 receive the picture image; 

5 store a frame image showing the frame in a perspective view and a mat identifying 
q the picture portion of the frame image; and 

7 map the picture image to the picture portion of the frame image in order to generate 

8 the frame prototype image. 

1 13. The computer program product of claim 1 2 further comprising instructions 

2 operable to cause the computer to generate the map. 

, 1 14. The computer program product of claim 13 further comprising instructions 

I 2 operable to cause the computer to generate the map by identifying the picture portion of the 

i 3 frame image. 

J 1 15. The computer program product of claim 12 further comprising instructions 

1 2 operable to cause the computer to identify the picture portion of the frame image by 

= 3 identifying the outer perimeter of the picture portion of the frame image. 

I 1 16. A system for generating a frame prototype image showing a picture image 

I 2 framed within a frame, the system comprising: 

I 3 a client computer in communication with a computer network; 

* 4 a server, in communication with a computer network, having server software 

5 embodied in a computer-readable medium, the server software comprising instructions 

6 operable to cause the server to: 

7 receive the picture image from the client computer; 

8 store a frame image showing the frame in a perspective view and a mat 

9 identifying the picture portion of the frame image; and 

I o map the picture image to the picture portion of the frame image in order to 

I I generate the frame prototype image; 
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12 wherein the client computer includes client software embodied in a computer- 

13 readable medium, the client software comprising instructions operable to cause the client 

14 computer to upload the picture image to the server. 

1 1 7. A method of generating a visual representation of an image based product, the 

2 method comprising: 

3 providing an image to be included in the image based product; 

4 providing a perspective image showing the image based product in a perspective 

5 view, the perspective image having a picture portion corresponding to the portion of the 

6 image based product used to view a picture mounted on the image based product; and 

7 mapping the image to the picture portion of the perspective image in order to generate 

8 the perspective prototype image 

-I 18. The method of claim 1 7 wherein the image based product is a framed picture. 

1 19. The method of claim 1 7 wherein the image based product is a 

2 photocard. 

1 20. The method of claim 1 7 wherein the image based product is a photo 

2 greeting card. 

1 21. The method of claim 20 wherein the method includes displaying the 

2 perspective image in an environment that provides a context for viewing the image based 

3 product. 
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ABSTRACT 

An apparatus and method of generating a visual representation of an image based 
product. Where the image based product is a picture image, the method produces a framed 
prototype image showing the picture image framed within a frame. The method includes 
providing a frame image showing the frame in a perspective view. The frame image has a 
picture portion corresponding to the portion of the frame used to view a picture mounted in 
the frame. The method includes mapping the picture image to the picture portion of the 
frame image in order to generate the frame prototype image. 
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